Supplementary Methods
Mass spectrometry analysis of bisulfite-converted DNA -Genomic regions for MassArray analyses were chosen that either indicated an epigenetic transition from HPC to monocytes (induction of H3K4me1) or the induced binding of transcription factors in combination with de novo H3K4me1 appearance during monocyte to macrophage differentiation. Primer design, sodium bisulfite conversion, amplification and MALDI-TOF mass spectrometry (MassARRAY Compact MALDI-TOF, Sequenom, San Diego, CA) were done as described. Methylation was quantified from mass spectra using the Epityper software (Sequenom, San Diego, CA). The following primers were used to generate amplicons from bisulfite treated DNA:
Primer name
Sequence 5'-3'
Microscale Thermophoresis -The sequence of the full-length hPU.1 was amplified by PCR from pORF9-hSPI1 (InvivoGen San Diego, USA) and recombined into a modified pDM8 vector, encoding an N-terminal His-tag, using the Gateway technology (life technologies). The protein was expressed in Rosetta2(DE)pLysS (Novagen) and purified by Nickel affinity chromatography (Qiagen). Doublestranded DNA molecules were annealed from single-stranded, HPLC-purified oligonucleotides (SigmaAldrich). The annealing reaction (10 µl) was performed in 1x annealing buffer (20 mM Tris-HCl pH 7.4, 2 mM MgCl2, 50 mM NaCl) and comprised 20 µM of the Cy3-labeled oligonucleotide (upper strand) and 20.8 µM of the unlabeled oligonucleotide (lower strand). The annealing reaction was incubated for 15 min at 95°C in a thermoblock (peQLab) and afterwards allowed to slowly cool down to room Pham et al.
temperature over night. The annealing reaction was checked on an 8% native polyacrylamide gel which was analyzed on a fluorescence imager (FLA-5000, Fujifilm).
The binding assay was carried out using the Nanotemper Monolith NT.115 (initial settings: LED power:
90%, IR-laser power: 80%, 25°C). For each motif affinity measurement 16 reactions were prepared on ice (MST-buffer: 20 mM Tris-HCl pH 7.6, 1.5 mM MgCl2, 0,5 mM EGTA, 10% glycerol, 300 mM KCl, 10 mM DTT). The Cy3-labeled dsDNA oligo was always kept at a constant concentration of 50 nM.
The unlabeled protein was titrated in a 1:1-dilution series starting with a concentration of 23 µM. Every binding assay comprised one control reaction without any protein. After loading the binding reactions into standard capillaries (NT.115) the mixture was incubated for 15 min at 25 °C in the Nanotemper before starting the measurement. The data was analyzed using the NT-analysis acquisition software 
Figure Methods
Examples of thermophoresis curves obtained for four representative motifs. The top motif represents the motif with the highest PWM log-odds score, the bottom motif (mutated) contains a three nucleotide exchange in the core recognition site of PU.1 and shows no detectable binding. Pham et al.
ChIP-seq peak finding and annotation -Analysis of mapped ChIP-seq tags was performed using HOMER, which is freely available at http://biowhat.ucsd.edu/homer/. ChIP-Seq quality control and transcription factor peak finding, TSS annotation (based on GENCODE V13) and motif analysis were done essentially as described [1, 2] . Genome Ontology annotation and ChIP-seq tag annotation of peak sets, or motif-centered regions was done using scripts provided by HOMER. Next generation sequencing data (either published or generated in this study) that were used in this study are listed below:
(A) Published sequencing data used in this study H3K4me1  GSM1003535  24,054,372  H3K4me2  GSM1003516  47,885,749  H3K4me3  GSM1003536  31,570,886  H2AZ  GSM1003548  32,467,943  H3K27ac  GSM1003559  34,699,392  H3K9ac  GSM1003515  25,168,970  H3K9me3  GSM1003538  20,505,232  H3K27me3  GSM1003564  40,731,147  Input  GSM1003575  38,836,156  DNaseI  GSM701541,  GSM701503,  GSM665840   67,361,132   Human monocyte-derived  macrophage   H3K4me1  GSM785498  22,731,462   H2AZ  GSM785499  54,740,528  H3K27ac  GSM785500  50,683,332  PU.1  GSM785501  15,697,524  IgG  GSM785497  13,435,897  Osteoblasts  H3K4me1  GSM733704  41,436,351  Input  GSM733697  41,742,824  Liver  H3K4me1  GSM537706,  GSM621654, GSM669972 72, 718, 289 (B) High-throughput sequencing data generated in this study (Sequencing data is available at GEO, accession no. GSE43098) De novo motif searches -Motif enrichment in transcription factor peak sets was done using HOMER by comparing sequences of cell type-specific peaks (+/-100 bp) to 50,000 randomly selected genomic fragments of the same size, matched for GC content and autonormalized to remove bias from lowerorder oligo sequences. Due to the numerous enrichment tests made during the motif discovery procedure and the vast search space, corrections for multiple hypothesis testing must be carried out empirically by randomizing the target and background assignments and repeating the motif discovery procedure. One hundred randomizations (which were performed for each individual motif search)
failed to yield motifs with enrichment P-values less than 1e-19, implying the false discovery rate for motifs with a P-value less than 1e-19 reported in this study is < 1%. Motif enrichment around bound motifs (+/-100 bp) was done by comparing motif-centered regions with non-overlapping, GC-matched, and autonormalized regions centered on non-bound motifs. In either case, motif enrichment is calculated using the cumulative hypergeometric distribution by considering the total number of target and background sequence regions containing at least one instance of the motif.
Known motif analyses -The de novo-derived PU.1 motif with the broadest coverage (MAC peak derived) was used for all downstream analyses unless noted otherwise.
MAC-derived consensus PWM:
CACTTCCTCWTW HOMER determined log-odds score threshold: 6. Reannotation of the PWM to the human genome (hg19, either total or repeat-masked) was done using the scanMotifGenomeWide.pl script contained in the HOMER suite. HPC, MO, and MAC PU.1 ChIPseq tags were counted around all motif instances (+/-100 bp) across the repeat-masked human genome to determine non-bound PU.1 motifs (no ChIP-seq tag within the 200-bp window) across the non-repetitive genome. To determine the total set of bound PU.1 motifs, all bound PU.1 motif instances from HPC, MO and MAC were merged using bedTools. Extraction of log-odds scores for individual motifs or peaks was done using the annotatePeaks.pl program (provided by HOMER), which returns the highest scoring motif position as well as log-odds scores for each peak/region. Sequences were extracted using homerTools (provided by HOMER).
Analyses of published DNase I sequencing data -Published HPC and MO DNase-Seq raw sequencing data (for accession no. see Table S1 ) from several available donors (corresponding data Table S1 Complete results of the microscale thermophoresis measurements for 75 selected sequences included in the PU.1 PWM.
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Figure S2
Genome ontology enrichment analysis for bound and non-bound PU.1 motifs. The bar chart shows log 2 -ratios of observed versus expected annotation frequencies (based on RefSeq) across the human genome. Adjusted enrichment P-values (hypergeometric, log 10 ) for comparisons between bound and non-bound motifs are given on the right. Figure S3 Distribution of epigenetic marks at bound and non-bound PU.1 consensus sequences. Histograms for genomic distance distributions of the indicated epigenetic data sets centered across bound or unbound PU.1 consensus sites across a 4-kb (or 1-kb) genomic interval. The top panel includes data from (Pham et al., 2012) , the remaining data was generated by the ENCODE or the Roadmap Epigenomics projects (high-throughput sequencing data sets used in this study are listed in Table S1 ). Motif log odds score ***
Figure S6 Distribution of motif log-odds scores at PU.1 bound regions for three cell stages and alternative PWM. (A-D)
Combined bean & box plots showing the distribution of motif log-odds scores of annotated PU.1 motifs (white boxes) or best scoring motifs within total (blue boxes) or cell type-specific peaks (light blue boxes). (A) corresponds to the motif de novo extracted from human HPC PU.1 peaks, (B) corresponds to a motif de novo extracted from mouse peritoneal macrophage PU.1 peaks. In (C,D), motifs de novo derived motifs from human macrophage and monocyte PU.1 peaks were used, which were generated using normalized motif frequencies to correct for the depletion of CpG containing motifs. Solid bars of boxes display the interquartile ranges (25-75%) with an intersection as the median; whiskers, max/min values. Significantly different motif score distributions in pairwise comparisons are indicated (*** P < 0.001, Mann-Whitney U test, two-sided). The log odds score representing the motif detection threshold is indicated by the horizontal dotted line. The motif logos are shown on top of each plot along with the fraction of PU.1 bound regions (200 bp) containing at least one motif instance, the expected frequency of the motif in random sequences (in parentheses) as well as P values (hypergeometric) for the overrepresentation
Figure S7
Comparison of motif log-odds scores with signal intensity Z scores from protein binding microarray (PBM) experiments. Published PBM data for the DNA binding PU.1 ETS domain and all possible 8-mers was used to compare PBM signal intensity Z scores, which represent a measure of protein affinity, with motif log-odds scores.
To adjust for size differences between both measures, we focussed on the central 8-mers in our PWM (NNGGAANN). If several 12-mers of the original PWM overlapped a core PWM 8-mer, the highest log-odds score was assigned to it. The scatterplot shows a good agreement between both measures (coefficient of determination R 2 =0.59). cleavage frequency around PU.1 bound (yellow filling) and non-bound motifs (gray filling) in gene deserts depending on motif score classes. DNase cleavage sites (at nucleotide resolution) were counted in a 200-bp window around each motif. Horizontal bars mark the median of each distribution. DNase I cleavage data (representing four independent donors) were originally generated by the ENCODE or the Roadmap Epigenomics projects (all high-throughput sequencing data sets used in this study are listed in Table S1 ). (E) Frequency of bound PU.1 motifs overlapping DNase I accessible sites in MO. 
Figure S13
Distribution of motif-associated PU.1 tag counts in CTCF-flanked domains contingent of their H3K4me1 level. The PU.1 PWM was mapped across the masked human genome and all recognized sites were binned contingent on their motif log-odds scores and their location in CTCF-flanked domains. Bean plots show the distribution of PU.1 ChIP-seq tag counts (TC) associated with motifs. High score motifs show the highest PU.1 tag counts and are almost always bound in domains with high activity. The dotted line represents a TC of 12, which was used to define binding events. Motif log odds score C Figure S17 Enrichment of PU.1 co-associated transcription factor consensus sites in domains showing cell type-specific activity. Hierarchical clustering (Pearson correlation uncentered, average linkage) of enrichment values for co-association of the indicated PU.1-bound consensus motifs (within +/-100-bp) in liver-or osteoblast (OB)-specific domains and MO-specific domains (compared to either liver or OB). P values for motif co-enrichment were calculated using the hypergeometric test relative to the distribution in the total repeat-masked set. Data are presented as a heatmap where red (blue) coloring indicates a significant enrichment (depletion) of motif co-occurrence. Numbers in boxes represent corresponding relative changes in motif co-enrichment. 
